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Board Bio:

Goodbye Al, Hello Al

I Prysunka was the last of
the original, charter
members of the Board of

Underground Storage Tank
Installers. Unfortunately, we have to
say "was" because Al is leaving the
Board as well as leaving the
Department of Environmental
Protection, where he was Director of the
Bureau of Hazardous Materials and
Solid Waste Control. As charter
member, Al was with the Board since
the fall of 1986; a long time to be doing
this. Thank you Al, and our best wishes
go with you.

Alan Michael Prysunka was born on
June 21, 1951. He was raised in
Johnstown, New York and was his
parents only little bundle of joy. Al
graduated from Johnstown High School
and went on to Union College in
Schenectady, New York, where he
received a B.A. in American Studies. In
1975, he completed an M.S. degree in
Agriculture and Resource Economics at
the University of Maine, at Orono.

In November of 1975, Al was hired
by the Maine Department of
Environmental Protection. His
responsibilities included administering
and coordinating a Waste Treatment
Management Planning Program for the
State of Maine. He also developed
other, related, water quality planning
programs.

In February of 1980, Al was
promoted and became the Director of
the Division of Water Quality
Evaluation and Planning in the Bureau
of Water Quality Control. He was
charged with preparing EPA water
quality grant applications and then
administering those federally funded
programs. He also established a ground

Al Prysunka relaxing

water quality data collection program
and a state ground water strategy.
Finally, he was responsible for
developing and directing programs to
achieve state surface water quality
standards.

In July of 1982, Al became the
Director of the Division of
Management Planning. and assumed
duties which included, legislative
development for the Department and
liaison with the legislature, department
rule and policy development,
procurement of state and federal funds,
department program development, and
evaluation and intra/ inter agency
coordination.

Finally, in February of 1985, Al
became the Director of the Bureau of
Oil and Hazardous Materials Control,
later the Bureau of Hazardous Materials
and Solid Waste Control.

While furthering his career at DEP,
Al also found time to complete the
State and Local Government Program
at the JFK School of Government at
Harvard University and publish several
articles including:

(Continued on page 3)

AST's: A Translation

unc]erground piping connected to

al)oveground ol storage tanks (AST ). As bureacrats we

astspring,] sentouta |etter to you and
many oFyour custom ers conceming the

removal cJate for fJﬁe unprotectec] steel

have to write in bureaucratise so here is a quick summary of the
|anguage in the statute and the letter.

This law (38 MRS ASec. 570K) was interded to
p|ace some control on all the uanergroun(J piping installed at
AST " Mom and Pop's," the bulk of which "blossom ed"
t}nouglﬁouttj’\e state after &w inﬁoducﬁon of Chap ter 6Q
and the UST tank replacem entschedule. This is why the
“facilities” included are those installed a{ter]ulyl ,1385 Even
t}wugh the authors of this law had AST gas stations inm ind, it
also includes any ol AST exceptFor home |'\eah'ng ol ASTs
less than GGOga”ons or a com bination which equalsl 30
ga”ons.

Single-wa”efJ piping thatwas installed BeForeJune 24,
19Q can remain in the ground ifitis constructed of
catjnodica”y protectec] steel, {iherg|ass or odﬁer approve(J
noncorrosive m aterial i e. sleeved copper line and |iquic] ﬁght
double-walled piping.Exisﬁng ca&mdica”y protectecJ piping
mustbe coated and meet the -0.85 vohage criteria. T he
bottom line is all bare steel, ga|vanized and unprotectecJ piping
mustbe rem oved.

All new undergroun& piping installed atal}ovegrac]e
AST facilities (exceptFor the home heaﬁng oil tank exa‘npﬁon)
musthave seconcJary containmentwith continuous electronic
leak detection and installed L)y a certified installer. TheB oard of
Ol and Solid Fuelis prom u|gating rules to address the prol)lan
with buried or concrete encased copper piping (see the
"Backyarcls and B asement’ article in a recent of the " Maine
Installer).

The |aw (Joes notrequire {o”es to register insm”aﬂons,

however we will keep iton file i{you send itin.

W Davial MGski//, )‘%sisfant Engineer, Mine

DeparfmentofrEnvironm ental Protection.
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Suffering Sump

[ seems tiiatevery installer in Maine at one

time or another has had a proi)iem with

water in containment sumps. The eariy

standard sum pwas ciesigne(i to sim piy shed
surface water run-off. These ciesigns work wellinm ore i)enign
ci'm ates. However, iiere in ti'*ie gooci oie state of /\/\aine,
tifiings are a little different. Qur com bination of i1igi1
grounciwater anci Ar frozen soii conciiﬁons,wiiicii trap surface
water run-oii, ensure tJnatm ostsum pswiii i)e sui)m ergeci at
some tm e.Wa‘fer enters ii'ie sum ps via sump covers, tania to
sump connections, piping iJoots anci electricai conciuit
penei‘raﬁons. During inspecﬁons, i‘J’1€ oniy sumps Wi“lici1 iiave
been consistentiy free of water ( notaiways oil) have been those
with |iquici ﬁgiitii&s and attached to tank m ounted
containment collars. Even these sum ps will leak if the field
gluing is notdone properiy.Tiiis proi)iem has lead one oil
company to order the sum ps Factory installed on the tanks . |
have tJnougii heard gooti reports on some of the newer covers
found on the tank openingm ounted sum ps.

Sowiiatii ti'ie eiechicai conciuitseai-oii‘ is seaieci, tiie
piping boots are ﬁgiitanci the tank opening connection is snug
butwater occasiona”y comes over the top ii'\rougi'\ the cover?

/\/\any installers raise the sum p proi)e oiisump floor to
allow for a litte nuisance water. |ve seen proi)es anywiiere
between 3 tol Winches off the sump floor. So how much is too
much?

Strictinterpretaﬁons of G‘lap ter 6Q requires tifiat'

nterstitial space m onitoring sha

| | P g hall

be able to detecta leak from the

primary containmentstructure of at

least 02 ga”ons hourorl 50

ga”ons within _")Otiays of a leak or
ischarge. Dection 51

discharge. Gection 58 2)

We don't think tifiatanyone wants to have a sump
(and piping) full oigasoiine witha |eaizy top. Gasoline
overflows of sum ps resultin busted up concrete and (iirty dirt
removal. Presence oigasoiine in the sum ps, aiong with the
water,may create an explosive iiazarci. IA\ta m inim um ,a” of
the gasoline Avatermix thathas to be pum peci outof the
sumps is teciinica”y waste oil and should be treated as such.

A reasonable com promisemay be positioning the
proi)e 3 inches off the sump floor. ]i iiowever, this does not
allow enougii i)reaii’iing room between sum p pumpoutsm ayi)e
its time to pester the vendor for a pem anentfix. Some sum ps
can and have been retrofitted and even |eaizy tank opening sump
iittings have also been repaireci i;y the m anufacturer.

Now whatdo you dowith the water? [f the water is
contam inateci Wii‘i1 cieisei , iuei oii, iaerosene or |ow |eve|s of
gasoiine, tiien its consiciereti waste oii anti must i)e iiauie(i oiii)y
a licensed waste oil dealer. Depen(iing on the amountyou
migiiti)e ai)ie to ciecantoii, mostof tiie oii can i)urn inawaste
oil burner. Dispose of the rest of the water as waste oil. In the
very unliizeiy event that the iaciiity has a pre treatment
agreem entwith the treaim entpiantan(i meets the criteria then

itcould be sewered . If the water has a Hoaﬁng |ayer oigasoiine
then the mixturem ay be hazardous due to a low flash pointanci
then the oniy |ega| option is to handle the mixture as hazardous
waste.

The iaey to this proi)iem is iFyou can't ieeep the water
outof the sump then iaeep the oil out of the water. Filter
ciianges, |eaiay ciispenser gasiaets (via ciispenser sumps and
double-walled pipingi and subm erge& pumpmaintenance is no
doubt the source of m ostof the oil or gas . The installer can
i“leip prevent this source oipo”uﬁon i)y pumping out the
(iiopeiuiiy clean) sump water prior to any pump and /or
(iispenser maintenance. During my |astseries of inspecﬁons, i
found one site with a sump half full of a diesel Avaterm ix ture
and another one ciry exceptior ahalfa quartoi diesel left over
from a filter ciiange at the tiispenser.

To sum ita” up, its i)etmr to izeep ti'ie sumps nice an(i
(iry from the startand mayi)e its worth rehoiitting the old ones.
Che installer went as far as repiacing all the sum psata station
with |iquici ﬁgiitones to ieeep his custom er iiappy. Consiciering
the combined cost of resetting the alam s,cieaiing with the
waste oii, an(i re(iucing tiie fire risia, tJnism ay i)e more cost
effective than it sounds at firstblush.

We realize that this is a ciiiiicuitproi)iem so iFyou have

Holidays

We don't think that anyone
wants to have a sump (and
piping) full of gasoline with
a leaky top.

any suggestions piease giveusa jingie.

W Da vid M Gslai”, )Assista nt Engineer, /\/iaine
Deparkn ent O[Environmen fa / )Drofzection, Bureau of.

Ha mr(lous M teria/s and So/id V\éste Con Iro/, Division of

Technical Services.
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Cathodic Protection: Questions & Answers

ecendy the Deparfm entof Environm ental

Protection’s Unc]ergrounc] Qls torage

Faci|ity Enforcement Unitsentouta

mai|ing to all owners of ca&mdica”y
protected uanergrounc] ol storage facilities with instructions to
have their cathodic systems tested yearly. Included in this letter
was a |ogsheet to bemade outhy a Maine Certified Tank
Installer or NACE approve& personne|.

We have heard from m any installers who have been
keptexhem ely l)usy testing these systems all over the state.
Due to the extrem e|y c]ry summer, a num ber oFyou have run
into prol)|emswitjn low results for either the tanks and /r
piping. In these cases, re-testing the systemsin the fall (when
we nom a"y getrainFa”) should proc]uce passing results and
happier clients.

There have been a num ber quuesh’ons thathave been
asked regarfJing these systems. I try to cover the ones that
have repeatet“y comeup,in the nextfew paragraphs. Thanks
go to some extrem ely he|p¥u| installers (you know who you
arel) for chscussing atlengi}1 some of the unusual test results
thathave been found in the field. | appreciate the know|eclge
and theories you shared.

QUESTION: Im getting |ousy reac|ings from the
lead lines in the testing port (sump). Weve recent{y had some
rain, so the grounv:J isn'thr\/L ls it time to dlg up the anodes and
rep|ace them ?

ANSWER: Don't&ig yeﬂ In a number of these
cases, t]qe tanks /f:iping were insm”ecJ in &w early cJays of
cadﬂoc]ica”y protectev:J tanks, ancJ dﬁe coated wire used For |eads
was notof the same qua|ity of the wire used for these purposes
nowadays. This older wire corrodesm ore easily (especia”y ifit
gotnickecl cJuring installation) setting up a high resistance,
hence the |ousy reachng.

Another possihility is that the leads have disconnected
from the system due to frost /groun(]water effects or the leads
were never connected to the system to L}egin with. We
suggest testing the tank and piping Airecdy.

If the reachngs are still |ou5y, check your surroundings.
Is the grouncJ rea”y wetenough? QO has itbeen cold enough
to freeze? Sometimes running a hose and wetting down the
hank results in Betmr reachngs. (However, nota” tanks can L}e
wetdown this way due to l)eing pavec] overand having tom”y
contained spi” buckets).

lts possil}le that the system wasn'tisolated and has
been protecting everydﬁing metal in sight, dﬁerehy overtaxing
the anode. The lastpossil)ility is that the l)ag that covered the
anodes (Juring skipping som ehow rem ained in p|ace (Juring
installation. Check all possihihﬁes before (Jigging.

QUESTION: Ive checked a R2 fuel oi|"cp"
system and Im getting worthless reac]ings off the tank.
However,when | took a reachng off the copper return and
suction lines, the numbers were greatu.what's going on?

ANSWER : Check to see if the piping is isolated
from the tank. Copper suction and return lines shouldntbe
cathoc]ica”y protectecl. However,when a copper Fee(] |ine is

installed in an oil tank it often curves and touches the side of the
tank. The tank anode enc]s up protecﬁng dﬁe {umace, t']qe CJLICt
work,etz. /\/\ake sure &mt t}w isolaﬁon l)ushings are in place
and haven'tbeen breached. If the l)ushings are missing, rep|ace
them . If the tank is double-walled and has a petrometer air bell
probe, in m ost cases the prohe is the prouem The copper lines
are in con‘\actwit% t}w tank's intersﬁﬁal space,and again &1e
anode is protecting a lotm ore than whatitwas designe& to
protect.

QUESTION: Now thatve checked everyﬂwing
an(J FouncJ ﬂqatsome repair work isin order,when Ao ] noﬁFy dﬂe
Deparfm ent that 1l be working on the system ?

ANSWER: The Deparlm entmustbe notified in
writing 5 business c|ays ahead lke any other un&erground oil
storage {acility repair /{ep|acem ent. Gallus at207-287268 for
the necessary paperwork.

Have any other quesh’ons? Callus at DEP. Welldo
our best to give you or getyou an answer. In them eantim e,

keep UP the gOO[J work!

D. M Foumier, Environmenla/ Specia/ist, Unalergrounal O/
Slbrage Fa ci/ity Unit, DE)D

Good bye Al ( Continued from page 1)

L) An Analysis of the Dealer Processor
Sector of the Maine Soft-Shell Clam
Industry

[1J The National Pollutant Discharge
Elimination System and its
Implementation within the Penobscot
River Basin

[ Current and Potential Day-Use
Recreational Activities of Bangor
Families and, my favorite,

(1] Marketing Fresh Vegetables Through
Roadside Stands.

On a more personal note, Al lives in
Readfield and is married to the lovely
Romaine. He has two daughters, Lia (10)
and Emma (5). He enjoys canoeing,
gardening, making stained glass, and
music/ drums.

Allan Ball will be replacing Al
Prysunka on the BUSTI as well as in the
chair of the director of the Bureau. Allan
hails from Lynn, Massachusetts and you’ll
hear more once your beloved editor can
strong-arm him into more information.
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Maine Vapor Recovery Regulation Update

etting from here to there
has always been a problem,
whether it is paying for a

new car; keeping an old car
going; or handling the gasoline used to
power the cars. Gasoline, not handled
carefully, can pollute the water that we
drink and the air that we breath.
Gasoline vapors are a major cause of
ozone pollution and can surround us
with toxic fumes.

Since 1989, larger gasoline service
stations have been required to reduce
the emission of gasoline vapors.
Beginning on June 1, 1995, smaller
stations have had to be equipped with
the same devices to reduce the emission
of gasoline vapors during deliveries.
All stationary gasoline storage tanks
have to be equipped with a submerged
fill pipe (drop tube). Stations which
pump more than 10,000 gallons of
gasoline in a month have to be equipped
with and use Stage 1 vapor recovery
which transfers the vapors in the storage
tank into the tank truck during
deliveries.

All bulk gasoline plants and tank
trucks must be filled by submerged fill.
Bulk plants with a daily average
throughput greater than 4,000 gallons
(calculated on a monthly basis) must
use Stage 1 vapor recovery when
receiving or loading gasoline.

Every summer day, Stage 1 vapor
recovery will prevent over 4 tons of
gasoline from becoming an air
pollution problem in Maine!

But the Stage 1 requirements and
the other controls of volatile organic
emissions were not enough to meet the
national ozone control requirements.
This past July, after a whole lot of
debate by the legislature, the
requirement for Stage 2 was added to
the regulation. Stage 2 captures the
gasoline vapors from automobile gas
tanks while they are being filled and
returns them to the underground tank.
The requirement is limited to the largest
stations (annual throughput greater than
1 million gallons) in the three southern

counties that have the greatest problems
with ozone, York, Cumberland, and
Sagadahoc. These stations must install
and use Stage 2 by November 15, 1996.
This fall and winter, the DEP will
be putting together manuals and
workshops to provide in-depth
instructions on how to comply with the
regulations. In the mean time, if you
need information on vapor recover
equipment and standards, you should
try to get information from the
Petroleum Equipment Institute.

Commonly Asked Questions
About Vapor Recovery

Q If | use a vapor return hose when
unloading gasoline into a gasoline
tank, why do | have to have a
submerged fill?  Doesn't the
gasoline vapor get transferred to
the truck anyway?

This fall and winter, the DEP
will be putting together manuals
and workshops to provide in-
depth instructions on how to
comply with the regulations.

A Gasoline is very volatile. It does
not take a lot of energy to get it to
turn into vapor. Stage 1 is a
"balance” system. There has to be
a balance between the volume of
gasoline being unloaded and the
volume of vapor that is captured
from the tank. When gasoline is
delivered by "splash" fill, the
turbulence produces additional
gasoline vapors. (A pint of
gasoline in a tall, narrow container
will evaporate much slower than a
pint of gasoline in a shallow pan.)
The volume of vapor in the tank
plus the vapor generated by the
splash fill will be more than the
truck can hold. You can see the
extra vapor escaping out the tank
vent pipe during a splash fill with

vapor return hoses.

Can | install a vapor return fitting
onto a tank vent pipe above ground
instead of onto the tank?

Yes, although the best set up is
directly onto the tank for two point
systems and underground, fairly
close to the tanks for manifold
systems. Gasoline vapor is heavier
than air and will follow the path of
least resistance out of the tank.
The tank truck will also create a
slight vacuum to draw vapor in
during the delivery.

If a truck delivers gasoline from a
bulk plant which is not required to
use vapor return hoses to a service
station with a throughput greater
than 10,000 gallons per month,
must the truck use vapor return
hoses during the delivery?

Yes. Even though Stage 1 vapor
recovery is not required at the bulk
gasoline plant that supplies the
station, there is an environmental
benefit when the delivery truck
uses vapor recovery. Tank trucks
always contain gasoline vapors,
even when they load and unload
without Stage 1 wvapor control.
Gasoline evaporates from the wet
walls inside the empty truck.
When the truck is filled at the bulk
plant without vapor return hoses,
these vapors are sent into the air.
When the truck unloads at the
service station using Stage 1 vapor
return hoses, the saturated vapor in
the station tanks will fill the space
in the delivery truck's tank. This
will prevent the gasoline that
remains in the truck tank from
evaporating into the empty space.
When vapor recovery is used at
both the service station and the
bulk plant, vapor emissions are
reduced by about 90%. With vapor
control only at the service station,
vapor emission is reduced by about
40%.

(Continued on page 12)




The Maine Installer

Page 5

Offset Fill Lines

any if not all of your
d/{ customers request offset

fill lines for home or
commercial UST heating oil tanks. At
businesses this eliminates the need to
plow the tank area. At homes, tight-fill
above grade risers simplify deliveries.
In the past the department has allowed
single-walled horizontal runs on offset
fill lines. However, this was a mistake.

Any crack or hole in the offset fill
line would leak oil during each pressure
delivery and would remain undetected.
Chapter 691 states in Section 6B(2)
under leak detection for heating oil
tanks "...All new and replacement
facilities shall be designed to provide
secondary containment for all facility
components routinely containing
product, including tanks, product piping
and below ground ancillary equipment.
New and replacement tanks and product
piping shall have continuous interstitial
space monitoring." It is the
Department's current interpretation that
off-set fill lines routinely hold product
and therefore all newly installed offset
fill lines should have secondary
containment and continuous interstitial
space monitoring. One such pressure fill
line leak at a AST site has cost the
department over 600,000 dollars.

The most bombproof way of
accomplishing this new policy would be
to terminate the double-walled offset fill
line in the same piping sump used for
the suction and return lines. This way
only one monitoring probe would be
needed as opposed to a separate sump
for the offset fill line. Equipment wise
this means using tanks with multi-fitting
manways and a factory mounted
containment ring. The sump could be
bolted or glued onto the containment
ring depending on the manufacturers
design.

Of course, all this adds to the cost
of a home heating oil UST installation
but the benefits are greater
environmental ( not to mention real
estate) protection and peace of mind.

wo @) installers app|iec| for and received
two hours credit each for Factory

Training Update
oversighto¥ their installations of

Advanced Polymer Tech (APT)

Piping. TheBoard grante& wo @) hours credit each to eight
(8) installers who attended seminars sponsore& Ey the Maine
Departn entof Environmental Protection (DEP) and &esigned
to educate tank owners and operators in dﬁeirmonitoring
requirements.

One installer app|ied for and received two @) hours
creditfor an chpaﬁona| SaFety and Health Adm inistration
(CSHA) refresher offered lay S aFey Comm unications Corp.
Whi|e5a¥ety Communications has notdirecﬂy app|ie& for
program crecht tJﬁem se|ves, severa| insta“ers periochca”y attend
their courses and gain creditfrom their efforts. The address of
Sagety Comm unications isll7 A”en R oad,Presque [s]e, ME
04769. The telephone is207 /7 €2-3u8 .

A tank installer’s seminar entitled "Securing the Future
of Installers B usiness,’ and sponsore& lay the Maine Q|
Dealers Association (MODA) was held in Augusta on
COctober2ut. TheBoard grantec| two hours credit to all
installers who attended. Ve understand MODAis p|anning
another tank installers sem inar for ear|y inl 996. Stay tuned.

The fim of Field Services, [nc. (995 ForestAvenue,
Porﬂan&, ME ou Q3; te|ephone2 o7 /é78-QO7 0 app|iec|
forand was grante& eight (8) hours credit for their LOhour
(j) HA course, and wo (2) Iﬁours creditfor their annua|
refresher. The accreditation is valid for a one year perio&
Eeginning Crtober2u,1 995. TheBoard also granm& wo @)
hours credit to several individual installers who app|ie& as having
taken the Field Services course inl 99U and earlierinl 995.

The /\/\aineSaFety Coundl (IMSQ) offers a number
of courses on a routine basis. R ightnow,"B asic First An& and
CPR" will be held in South Porfand on Decemberl 2 and in
Brewer on Decemberl 1. "Spi”Reporﬁng" will be held on
December 5 in Portand and December 7 in B rewer. IA\Ithough
neither of the courses has received B oard accreditation at this
tme, insta”ers are encourage& to app|y for cre&it them se|ves for

any ogering they feel is relevant to unciergroun& tank

installation. /\/\S C's address is 75 Dar|ing IA\ve.,Souﬂn

Portland, ME ot 06. Their te|ephone is207/772-0506.

Renewing Your
Certificate; a Primer

We hope?u”y enclosed or will enclose a recertification fom
with the first rem inder tJnatyour certificate was nearing expiration. If
you get that form filled outand in to us before your certificate
expires,widﬁ dﬁe appropriate certification Fee,we can process your
renewal app|ication. We can sl process your renewal app]icaﬁon if
we receive itwithin tl']irty (30 c|ays after your certificate expires if
you enclose an additonal §1 Olate fee in addition to your
certification.

AFter thatthirty day grace period, renewa| is not possiHe
butreinstatem entis. | he difference between renewal and
reinstatem entis that reinstatem entm eans youve gotto come to a
Boar& meaning, exp|ain why you were |ate wiﬂﬁ t}w_ fom ) and
convince the B oard ﬂwatyou still are com petentto be aninstaller.
Tlﬁis can Ee inconvenient, em L)arrassing, tim e-consuming, an& cost]y;
butitis possiue to getyour certficate back iFyou app|y for
reinstatem entwithin two ) years after your certificate expires.

In addition to justp|ain gorgetting, the laiggestreason we
hear for folks notre-cerﬁFying is d'ley don't have the necessary
continuing education credits (8 credithours since when you were
last certified). They are kolc]ing onto the fom untl &wy get

(Continued on page 6)
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Enforcement Update

ne installer decided to settle various
complainis regar(ling an installation
completerl atam arlzei'ing and distrbution
iacility inl 989 l)y means of a Consent
Agrean ent. The ConsentAgreem entprovi(le(l fora$l 50
civil penalty fora variety oiviolaﬁons, inclu&ing l ) tl'*ie
registrationm aterials for the iacility were sul)siantively different
than whatwas aciually installed (one com parm entalized
double-walled tank was registerecl, three single-walle(l tanks
were actually insiallecll, (2) ilie cailioclically protectecl steel
tanks were purposely elechically connected to flexble
connectors for the piping and thus violated m anufacturers
requirem ents for elechical isolaﬁon, (3) l)are, unprotecterl steel
used in fill and vapor recovery risers as wellas overfil buckets
were not coaterl to increase corrosion resisiance,an(l (Li) wo

brands of iil)erglass piping were joinecl with sim ple gluecl joints in

a section oiventpiping, in violaﬁon of manufacturer’s
installation instructions. Two additional allegaﬁons were
dismissed because of insufficient evidence.

A second installer used an inappropriate fom of
continuous electronicmonitoring for the untlergrouncl piping
associated with an above grouncl tank installation. The installer
decided to setle the matter with a Consent )A\greem ent
involving a $250civil penalty.

A thid installer settled a com plaintoiinsialling an
unregisterecl iacility with a Consent Agrea‘n ent thatincluded a
$250civil penalty. An apprentice pai(l a$75 civil penalty in

order that three apprentice installation verification foms that
were sul)m itted late i'n ore ilian u5 clays after completion of tl"ie
installation) could be counted towards completion of the
apprenﬁcesl'\ip. Tl'\ree insiallers agreecl to prol)aﬁon's ancl, in
some cases, civil penalﬁes l)ecause iliey allowetl tlieir certificates
to lapse without com pleting the Board’s requirecl eiglit (8) credit

hours of continuing education.

The B oard dealtwith and dismissed three other cases of
allege(l installations with allegeclly nonexistent registrations
ancl /or certificates oiproper insmllaﬁons. ln one case,wlierel)y
tl"ie insialler 'mmecliately resolvetl tl'*ie (leiiciency, tl"ie Boarcl
(lroppecl the case with an infom alwarning. TheB card
dismissed the two other cases because the installers were able to

demonstrate registrationm aterials actually had been submitted .

Che allegaﬁon of im properly slopetl ventpiping was
dismissed when the B oard detern ined the slope wasdue toa sag
in the piping rather than m proper slope thatwas originally
installed. Vhile the B oard had concerns overwhether or not
i’l"liS was really (lue to improper l)aclaiill com pacﬁng, sufficient
evidence could notbe established.

While the B oard dismissed action in one case involving
complainis ofim propercliscliarge oigasoline and failure to report
eviclence ofa leala l)ecause oiinsuiiicienteviclence, itinfom ecl

the installer of the seriousness of those allegaﬁons.

Renew (continued from page 5)

sufficient continuing education.

Big, l)ig,very l)ig,m assivem isialze. We will liave to
deal with the continuing education issue anyway (prol)al)ly
tlirougli a consentagreem entwith a probaﬁon and a civil
penaltyl. However, iiyour renewal fom is notin,we can (lo
noilqing exceptlisten to the clock tick until you and your
certificate are outon your ears. Thenweve gottwo issues
(no eclucaﬁon, no renewall flqatwe liave to cleal wiili, notjust
the one of no education.

To aclcl insult to injury, there's noway to give l)realas
on this process. The certificate renewal /éxpiraﬁon process is
spelle(l outclirecily in ilie law,passecl l)y tl'*ie l_egislaiure an(l
signe(l l)y ilie Governor,wliicli esial)lislies ilie Boarcl. We

can only i'nplem entfl'ie law;we can't cliange it.
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TRENCHING, SHORING, AND UST'S

OSHA's Excavations Standards Must Be Met During Underground Storage

Tank Excavation Work

feer a four-man crew had removed an
un(/ergroun(/ filer ankata car-wash
construction site, t!wy entered tlue Q-
ﬁ)otdeep, éfbot[)yi ALfZ)otexcava tion
to Aanc/grac/e the bottom . The sides of the excava tion were
neither shored nor s/opec/. Awall of the trench co//apsec/,
lai//ing one worker and serious/y injuring ano ther. The em p/oyer

was in clear vioh tion of the (5 HA standards tha t cover
excavations 0 Q C)CR Subgart)o, sections 650652).

EXCAVATION CAVE-INS AREREAL hazards
fJﬁathappen all too often, and uanergrouncJ storage tank (UST)
installation and rem oval operations are no exception. Bureau of
Labor S atistics BLS) forl Q03 state thatl 38 workers were
killed l)y co”apsing m aterials. Thatﬁgure represents 2 percento{
all work-related fatalities thatwere caused l)y injury in &mtyear.

Yet &wre isno shormge o{stories al}outem ployers
who go to greatlengdﬁs to avoid I'\aving to comp|y with these
im portant Q) HA requirem ents,whic]’\ clearly saves |ives. (ch]
you hear the one about the tank installer who was found
insta”ing tanks at 3:00 am to avoid the CHHA inspectors?)
The saFety requirements for excavations are not uncJuly
Burc]ensome regulaﬁons ﬂwatlwave no real He im pacton workers;
these requirements save lives ... everyclay.

Ave these requirements that tough tom eet?]ust
imagine iFyou'cJ been the foreman on the carwash jo[} described
anve, and the onus was on you to inforn the worker’s spouse
and children that their loved one was crushed to death atwork
today. AncJ more often than not, the loved one does have
depencjentchilt}ren-g LS reports that 66 percentonorkers
killed on the jol) are less than U5 years of age. Consiv:Jering

t]qese potenﬁa”y tragic consequences, com pliance wi&1 &w

OHA requirements seems the smart&wing to do.

OSHA Requirements For
Excavations

The2 Q CFR | R 6.65 G@nera/kequiremenfs for
excava tions are laid outin paragraph forn and include the

{o”owing subsections:

(@ Surface
encumbrances.

According to the standard, " All surface encumbrances
thatare located so as to create a hazard to emp|oyees shall be
rem oved or supported, as necessary, to saFeguartJ em p|oyees
When trenches are &ug alongsicle oFBuiHings or fixed ol)jects,
the weightoF the l)uilding on the side of the trenchm ay cause
the trench wall to co”apse. This type of situation can be
especia”y true in the ﬁghtareas associated with rem ediations.

For exam p|e: During apipe /aying operation, a tree

ac/jacent to 419 excavation was undercuta t dve roots, 3 feet
[;e/ow groumf /eve/, T/ve tree ﬂzl/and when itrfid, itpinneda
worker against the pipe thatwas [)eing hid at the bottom of the
trench.

(b) Underground
installations.

According to tJﬁe stancJach,"The estim ahed |ocation of
uh‘|ity insta“aﬁons-such as sewer, te|ephone, ¥u9| e|ectric, or
water |ines, orany otl'ler un&ergroun& insta”ations tl'lat
reasonaHy may be expecte& to be encountered &uring
excavation work-shall be determined prior to opening an
excavation.’

C|ear|y, the potentia| o?striking an un&erground
electrical or fuel line needs to be addressed before an excavation
is Eegun. Usua”y utlities com panies can be contacted direcﬂy
and are very responsive to requests for review of a p|annezJ
excavation. Potential hazard also lurks in a situation where a
trench intersects an area ogprevious|y disturbed soils. /\/\any
fatalities associated with trenc|'1ing accidents have occurred at
t}\e intersection of a trenc|'1 aan a previous]y ﬁ”e& h'ench (e.g La
uﬁ|ity conduit). For exam ple: A frenc/LI 05 /.eet/ong,l]ad
been Jug in prepara tion for /aying a sewer pipe. Agasmain
was located U feet to the eastof the trench. /% the worker
wasgrading the bottom of the trencll, the eastwa//collapsed.
The worker was crushed to death. The section thatfell
consisted of fill material fom the previous instalhtion of the gas

main.

(c) Access and egress.
This paragraph requires i}watadequate consideration be

given to access and egress into and out of the trench and Erings

tomind the children’s story of Mike /\/\u”igan and his steam
shovel, /\/\ary Ann. Taking upa cha”enge to c|ig the basement
oFPoppervi”e's city ha” in one c|ay, they worke& el %stan&
gurious|y that they {orgot to Jig them selves a way out.
Fortunate|y for /\/\ilze an& /\/\ary Ann, fJ'lings worke& outfine-
/\/\ike was hire& on asmaintenanceman at the new town ha”,
and /\/\ary Annwas transformed into the town hall boiler.

[n tJne rea| worH, however, getting outo¥ an
excavation can be quite hazardous. The very act of sca|ing a
vertica|wa|| can cause it to co“apse. Consequenﬂy, Q HA
requires i}nateii}ner ramps an& runways,&esigne& lay a
"com petzntperson", or stairways or ladders be included in all
excavations. A competentperson is defined By Q) HA as
an individual who is "capaHe oFidenﬁﬁ/ing existing and
predictﬁHe hazar&s orworlzing condiﬁons t}watare hazar&ous,
unsanitary, or &angerous to em p|oyees, an(J who |'1as
authorization to take prom ptcorrective measures to elminate

or control these hazards and conditions” (Note: C5HA

puuishe& an "inent’ of its definition of a com petentperson in

thel Oél /SQ FeJera/Re ister. ]tstates thata com etent

g P
personm usthave speciﬁc training in and be knowledgeahle
al)outsoi| analysis, t}w use onrotech've systems, ancJ ﬂqe
requirements of the standards.) Am eans of egress is also
requirec] for all excavations greater than 1t Feet(]eep and mustbe
p|acecJ in such am anner so as to require no m ore than 25 feet

o”atera| bavel chstance for emp|oyees.

(d) Exposure to
vehicular traffic.

UST operaﬁons oﬂ'en take place atgas shﬁons,where
vehicular traffic can be a real hazard. Inl 903, 34 workers
died as a result of l)eing stuck By vehicles-épercento{
occupaﬁonal fatalities for ﬂqatyear. Because henching
operaﬁons often talae place a&jacent to orin roadways,

(@ HA requires thatworkers exposec] to vehicular traffic be
provicJev:J with warning vests or other suitable garmentsm arked

with orm ade of reflective or higk visil)ihty m aterial.

(e) Exposure to falling
loads.

There arem any exam p|es of workers in trenches l)eing
crushed By {a”ing loads. Workersmustnotbe perm]ttev:J
undemeath loads thatare l)eing handled l)y |iFﬁng or Aigging
equipm ent. For exam ple,when a tanlra is L)eing |iﬂec4 outof an
excavaﬁon,workersmustl)e reshicted from entering &w tank

excavation or (JYOP Zone.

(f Warning system
for mobile equipment.

Because construction equipment operators are often
unable to see everydﬁing thatis going on to theirreart]uring
operaﬁons, a general pracﬁce of construction sa¥ety is to equip
all heavy equipm ent thatis used on site with Eaclraup alamns.
When working from d1e surface into an excavation, t']'\ese
operators are also very limited in tems of what they can see in
t}w excavation. Consequendy,where m ol)ile equipm entis usecJ
achacent to an excavation where the operator does nothave a
clear anc] (Jirectview of the eche of t]'1e trench, QS HA
requires awarning system ,such as l)arricacles, hand or
meckanical signals, or stop |og5, to l)e uﬁlizecl.

For exam p le: Asewerpipe was Aeing laid inan 8-
/botaleep trench. Che end of the trench was lveing back filled
lvya /;ontenc/ /oac/er. Awor/eer, new to l}]e jo[?, enfzered l%e
area of the trench thatwas lveing backfilled and was crushed to
death when a load of fill was Jroppeal onhim. The other
workers in the area did notrealize the worker wasm issing un il
severalminu tes /maalpasseal. O1/ya frer searching did t!wy
determine tha t their coworker must have been buried in the

(Continued on page 8)
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(Continued from page 7)
backfilled area. The operator of the fontend loader, who's view of
tlw excavation was obscured, /Jad no ic/ea t}w the /Jadburiec”u's

coworlaer.
(9) Hazardous
atmospheres.

Hazardous aim ospheres canbea prol)|em in trenches.
Because oF fJﬁe nature oFa hench (i e., Eecause a hench is a narrow
cJepression in the earth) hazardous gasesmay accum ulate as quy
are released from the soil or grounc]water. This potenﬁa| for
concentrations o{gases is parﬁcu|arly true athazardous waste sites
and m ay pose a prol)lem at UST rem ediation sites where the tank
has leaked. [f there is the potenﬁal for a hazardous atm osphere to
existin a hench greater t}mn 0 Feetdeep, QHA requires
atm ospheric testing of the trench before em ployees are allowed to
enter -- oxygen |eve|s m ustl)e greater tlwnl Q5 percent, t}w
atm ospkere mustnot exceed 2 Opercent of any lower explosion
|im it (]_EL], antJ toxics Below &w permissible exposure lim it (PE]_)
Hazardous aim ospheres and entry into confined spaces, such as
trenches greater &1an 4 Feet, can l}e extrem ely hazar&ous. For fJ’1iS
reason, if an UST rem ova| operaﬁon is l)eing perForm erJ in
contaminated soil where the potenﬁal exists for hazardous
aim ospkeres, a com petentsa{ety proFessionaI shouH Be consulte&

For examp|e: An UST was removed from an excava tion
approxima IE/y 6.5 keetwide and 6 /Zzetaleep. There was
approxima m/y one foot of water at the bottom of the excava tion.
ln prepara tion for insfa/la tion o/.t!w new fanle, two wor/eers en fEreal
tl1e excavation to sp/ice twopipes. Un[)elenownst to I}Je entrants,
propane gas had leaked fom an underwa ter jointon the pressurizeal

side of the pipe laeing sp/icec/. Both workers were killed Ay
asphyxia tion.

(h) Protection from
hazards associated with
water accumulation.

Q) HA requires em ployers to adequately protectworkers
from the hazards associated with water accum ulation in an
excavation. (CHHA outlines three strategies for cJoing so,
inc|uc1ing shield systems, rem oval of accum ulatec] water, or use ofa
saFet/ harness and life line. Heavy rainfall or water accum ulation
from grounc]water seepage is often associated with trench co”apse.
Particular care should be taken when inspecting trenches with

water accum ulation.

(i) Stability of adjacent
structures.

This paragraph of the standard requires thatproper
precautions be taken when the stal)ility of an achacentshucture is
]eoparclized By the excavation. Supportsystems mustbe (JesignecJ
l)y acom petentperson, ora pro{essiona| engineerm ustcerﬁ{y t}mt
the structure is sumciently rem oved from the excavation so as to be
unaffected l)y the excavation activity. The standard also states
tJ1ati¥ sicJewa"zs an(J pavements wi” l)e undevm ine(J, d1ere m ustl}e
an appropriate supportsystem to protectemployees from the

possihle co”apse oFsuc|'\ structures.

()] Protection of
employees from loose rock or

soil.
requires that em ployees be afforded adequate
5 HA requires that employees be afforded adeg
protection from the hazard of loose rock or soil Fa”ing or ro”ing
from dﬂe face of an excavation. Speci{ica”y, OSHA requires &mt
allm aterials and equipm entbe keptatleast two feetfrom the ethe

of an excavation.

(K) Inspections.

OSHA requires dﬂatc]aﬂy inspections be perForme(J to
idenﬁFy evidence of situations &mtcouH resultin possil}le cave-ins,
in& ications of Failure onrotecﬁve systems, Iﬁazarc]ous am ospheres,
and other hazardous conditions. These inspectionsm ustbe

per{orm ed l)y a"competentperson.’

(1) Fall protection.

Where a {a”ing hazard exists, an em ployerm ust mitigate
the hazarc] . B ecause henches an& excavations may pose a Fa”
hazarc],em ployers are required to provicJe physical Earriers to
preventinaclvertentenhy. The standard requires:

Walkways or bridges with
standard guardrails where
employees or equipment
have to cross over an
excavation.

"Adequate barrier physical
protection” at all remotely
located excavations.
Wells, pits, shafts, etc.
must be barricaded or
covered. Temporary wells,
pits, shafts, etc. must be
backfilled upon
completion of exploration
operations.

OSHA Requirements
For Sloping And
Shoring

The ¥o||owing section, 29 CFR 1@ 6.652, Requiremenfs
t[or proiecb‘ve systems, descril)es lwow em p|oyees whom ustenter
excavations are to be promcmé. There are essentia”y two options
to ensure the sa¥ety of workers who enter excavations: S|oping or
slﬁoring.

Proper s|oping of trenches is described in paragraph b)
&esign oFs|oping and Eenching systems. £m p|oyers have four
options for proper com p|iance:

Option | - requires a slope
of 1 and 1/2 horizontal to
1 vertical for a slope of 34
degrees measured from the
horizontal. This requires
that the slope be cut back
1 and 1/2 foot from the
trench for every foot of
depth. A 6-foot trench,
therefore, would require a
slope 9 feet out from the

base of the slope.

Option 2 - allows for
steeper slopes, based on
the type of soil in which
the excavation will be dug.
For an in-depth discussion
of soil types and required
slopes see 29 CFR
1926.652 Appendix A,
Soil Classification, and
Appendix B, Sloping and
Benching. There are
essentially four types of
soils: Stable rock, type A,
type B, and type C. The
angle of sloping in Option
1 assumes a type C soil.
By definition, UST
remediation work cannot
possibly be done in type A
soil, because type A soil,
as defined by the standard,
must never have been
previously disturbed. Soil
around a tank removal
operation has obviously
been previously disturbed
(i.e., when the tank was

installed). Type B soil
requires a slope of 1
horizontal unit to one

vertical for a slope of 45
degrees. It is probably
easiest to simply dispense
with the process of
classifying soil and to
assume it is type C, which
requires a slope of 1.5 to
1.

Option 3 - requires the use
of tabulated data approved
by a registered
professional engineer.
Option 4 - requires sloping
systems designed and
approved by a registered
professional engineer.

The requirements for shoring systems are found in
paragrap|'\ (c) Design ofrsupportsysfzems, shield systems and other
protective systems. PE wi&1 s|oping, t]were are several op tions for
using acceptaue 5|'\oring devices, incluc]ing systemswhich meet the
requirem ents of Appent]ices A, C, ancJ D of tlﬁe sbn&ar&;
systemswhich are usecJ in accordance witJn t]'1e speciﬁcaﬁons,

|im itations, and recommenclaﬁons issuec] orm ade By &w

(Continued on page 9)
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(Continued from page 8)
manuFacturer; systems Eased on ml)ulated cJata approvetJ L)y a
regist‘eretJ proFessional engineer; or systemss designec} by a

proFessional engineer. Protective systemswhich meet the intent of

t}1e stancJach are (Jiscussec] in some (Jetai| in Appendix C, Tim[)er
Slwring for Trenc/ues,and Appendix D, Numinum Hyc/rau/ic
Slwring for Trenches.

Staying Out of Harm's
Way

Inl 985 @ HApreparE(J a reportenﬁfjed, Selected
Occupa tional Fa tlities Reh ted to Trenc/]ing and Excava tion as
Foum! in @HA )Ea E/tty /C:a laslroplw /nvestjga tions, which
was a review of some2 06 trenching and shoring fatalities. The

conclusion |i3te& severa| recurrentproblem areas, including:

Failure to provide
adequate support systems
(shoring);

Failure to set excavated
material back an adequate
distance (required 2-foot
minimum) from the edge
of the excavation;
Inadequate  sloping of
trench walls;

Causing equipment and
vehicles to come into
contact with sources of
electrical current;
Operating equipment and
vehicles too close to the
edge of the excavation;
Failure of workers to
communicate in such a
way as to prevent
coworkers  from being
struck by equipment; and
Failure to properly brace
standing walls adjacent to
trenches.

Q) HAwenton to |istseconclary causes of {atal
accidents. T hese included:
Inexperienced workers or

workers new to a
particular job;
Employees taking
unnecessary personal
risks;

Dangerous work practices
(e.g., shortcuts that
increase the likelihood of
an accident);

Failure to coordinate
work in small areas; and
Health problems relating
to the physical condition

of workers
alcohol).

(e.qg.,

OSHA concludes the report by
listing several sets of measures which
can be taken to prevent the complex
events that are a function of human,
machine, and environmental interactions
that too often result in fatal trenching
accidents. These preventative measures
include:

Establishing and strictly
enforcing trenching and
excavation safety
measures, such as
shoring, sloping, and
removal of spoil from
the edge of the
excavation;

Increasing training and

education for work
safety procedures and
activities; and

Improving supervision

over  required safety
measures.

Excavations associated with UST installation and
remediation are by their nature c]angerous, and no worker should
Be expected toentera trench widﬁout &12 proper protection.

Y etas hazardous as such work may l)e, there are some very

effective strategies for protecting workers. A good place to

startis L)y complying with the G HA regulaﬁons.

References:

OSHA, 29 CFR Part 1926
Occupational Safety and
Health Standards-
Excavations; Final Rule.
Federal Register, Tuesday
October 31, 1989.

OSHA, Selected
Occupational Fatalities
Related to Trenching and
Excavation as Found in
OSHA Fatality/-Catastrophe
Investigations. July 1985.
OSHA, Accident Report -
Fatal Facts Number 52.
Bureau of Labor Statistics.
National Census of Fatal
Occupational Injuries.
August 1994,

/\Aa tt/1 ew Fitzgera /J Dr)DH GH Senior anustria/
Aygienistwil/’: SCIENTECHInC in Roclevi//e, AAD He is

curren i/y worlaing onsafe ty and health po/icy issues concerning

the DeparfrnentorrEnergy'smammo% effort to clean up the nuclear
weapons comp/ex and restore the environment. M tthew has
written three other health and sa)%ty articles for Lustline. This article
was reprin ted wii% perm ission from Bu//e tin 22 orrLusi/ine,/une,
1995.
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Stalking the Elusive 0.85 \olts -- Monitoring Cathodic Protection

(Ed. note -- Although this article
is rather dated, it provides detailed
information that augments the previous
DEP staff article on cathodic
protection monitoring. Apologies to
Marcel Moreau, who wrote the
original article -- it had to be severely
edited to fit in this space.)

athodic protection must
be monitored over time
to ensure that the system

is, indeed, being protected against
corrosion. ldeally, it should all begin
with the installation of the system.
The most commonly accepted criteria
in the corrosion industry for verifying
cathodic protection is a structure to
electrolyte potential of -0.85 volts
relative to a copper/copper sulphate
reference cell.

There are two and only two
essential requirements for ease of
cathodic protection monitoring. These
are:

(1) Have an easy way to get

an electrical connection
with the tank or pipe
from the ground surface,
and

(2) Have an easy way to get

the copper/copper sulfate
cell into contact with soil

Both of these requirements can
most easily be met be installing a
cathodic protection test station at the
time of construction of the system. It
is simply a hole with an easily
removable cover which penetrates any
pavement and allows access to the soil
beneath. It is also a convenient place
to bring the monitoring wire from the
structure underneath.

Ideally, the test station for the
tank should be located over the
centerline and near the middle of the
tank. This is the point where the tank
is nearest to the ground surface and is
the most distant point from the tank
anodes, which are usually located on
the tank ends.

Test stations for piping runs
should be located close to the piping,

but away from the anodes that are
protecting the pipe. Test stations for
piping are convenient, but not so
important as for tanks because piping
usually comes above ground at some
point and is directly accessible. Soil is
usually accessible underneath
dispensers or around submerged
pumps. Since these areas are at the end
of the piping run, they are likely to be
the furthest from piping anodes, which
should be located near the middle of
the piping run. Thus, these areas are
good locations for verifying the
performance of that piping run.

Most systems will meet the 0.85
volt criteria for protection very soon
after installation, if a very simple step
is taken: dampen the anode with 5
gallons or so of water when
backfilling. If backfill is extremely
dry, running a lawn sprinkler overnight
at the location should provide
sufficient moisture to get a reading.

If the anodes are unwrapped and
solidly attached, the coating is intact,
and electrical isolation is maintained;
cathodic protection systems should be
relatively trouble free. Where trouble
is most likely to occur for both tanks
and piping is through the loss of
electrical isolation, such as:

*  Electrical grounding from

the inside of the tank.
This could result from a
submerged pump which
is installed too low in the
tank and touches the
bottom, or if the metallic
tube (especially in
heating oil tanks) touches
the bottom of the tank.

*  Failure to install or
bridging of electrical
isolation fittings at either
end of piping runs.

*  Accidental contact of
piping on tank with
electrical conduit, water
pipe or other buried
metallic pipng where they
cross underground.

*  Contact of the

aboveground portion of
vent piping with metallic
structure like canopies or
tin roofs or gutters which
may in turn be connected
to an electrical ground.

Cathodic protection monitoring
difficulties can also result from other
causes, including:

* A broken monitoring

wire. This can be checked
by attaching a wire to a
metal tack, driving it into
the bottom of a dip stick,
and lowering it to the
bottom of the tank. It
may be necessary to
penetrate some sludge or
mill scale on the bottom
of the tank to obtain a
good electrical connection
with the tank.

* If you are placing the
reference electrode around
a fill pipe or a submerged
pump, check to see if the
soil is saturated with
petroleum.

*  You will get readings,
though probably not
accurate ones, with the
reference electrode in
contact with concrete or
asphalt. Also be wary of
readings taken when soil
is frozen.

If you are not able to get the 0.85
volts reading, even after you correct
any of the problems listed here, you
could contact a qualified corrosion
expert to help in stalking those elusive
volts.

(Excerpted and edited from LUSTLine
Bulletin 8, May 1988)
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Vapor ReCOVGI’y(Continued from page 4)

If you have additional questions about
gasoline vapor recovery, put them on a
postcard an& send d’lem to:
Louis Fontaine
Bureau of Air Q4a|ity Contro|
Departn entof Environmental Protection
17S tate House S tation
Augusta, ME 0u333.007

Obituary -- John N.
Fitzpatrick

ohn N, Fitzpatrick,52, licensed tank
insta”er,passed away on ]une 9,1 995, after
abriefillness. He had worked for AL.

Doggett, Inc. of Gray as a foreman and
heavy equipment operator since the late] 980s. ]okn was a
very conscientious, hard worker who cared deep|y anutproper
installations and regu|ations in the tank inc|ushfy. Jo|'1n is
survived Ey his wife Pky”is and c|aug|'1mrTannette. He will be
deep|ym issed.
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